


ISSN (0):2395-28 22; ISSN (P):2395-2814 


A Prospective Comparative Study of High Resolution 
Ultrasound and MRI in the Diagnosis of Rotator Cuff 


Tears. 


Ramesh Chander’, Madhan Kumar MK’, Paramjit Singh’, Partap Singh Verka*, N.S. Neki? 


‘Professor & Head, Department of Radiodiagnosis, Govt. Medical College, Amritsar, India, 143001. 
“Junior Resident, Department of Radiodiagnosis, Govt. Medical College, Amritsar, India, 143001. 
3Assitant Professor, Department of Radiodiagnosis, Govt. Medical College, Amritsar, India, 143001. 
4Professor & Head, Department of Orthopaedics, Govt. Medical College, Amritsar, India. 


°Professor, Department of Medicine, Govt. Medical College, Amritsar, India. 


Received: February 2019 
Accepted: February 2019 


Copyright: © the author(s), publisher. It is an open-access article distributed under the terms of the Creative 
Commons Attribution Non-Commercial License, which permits unrestricted non-commercial use, distribution, and 
reproduction in any medium, provided the original work is properly cited. 


ABSTRACT 


Background: Aim: Comparing the role and finding sensitivity and specificity of ultrasonography with that of conventional 
MRI techniques in patients presenting with rotator cuff injury. Methods: 50 patients who presented with shoulder pain 
and/or disability and clinically suspected rotator cuff tears in orthopedic out patient department (OPD) of Guru Nanak Dev 
Hospital, Amritsar, referred to department of Radiodiagnosis and imaging for ultrasonography and magnetic resonance 
imaging. Results: USG shows sensitivity of 83.7%,specificity of 100%,PPV of 100% and NPV of 68.4% for partial 
thickness tear and 100% sensitivity,specificity ,PPV and NPV in complete thickness tear. The strength of agreement 
between USG and MRI for diagnosis of rotator cuff tear was found to be (k= 1.0) for full thickness tears (very good 
agreement) and good agreement for partial thickness tears. Conclusions: From our study, USG is proven to be an 
effective imaging modality with results comparable with MRI in patients presenting with shoulder pain and /or disability and 
clinically suspected case of rotator cuff tendon tears.ultrasound by an experienced radiologist should be considered as a 
primary diagnostic tool for imaging the rotator cuff pathologies. At present, MRI can be reserved for patients with suspicious 


USG results. 
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INTRODUCTION 


Rotator cuff pathology is the most frequent (10%) 
cause of shoulder pain and disability." Not only 
full-thickness rotator cuff tears but also partial- 
thickness rotator cuff tears are an important cause of 
shoulder pain and disability. The prevalence of 
rotator cuff tears in the general population has been 
found to range from 5% to 39%.Its frequency 
depends on patient’s age, with or without previous 
trauma and the practice of activities using the arm up 
(sports, leisure activities, and work)."?! 

Rotator cuff is a group of muscles and their tendons 
that act to stabilize the shoulder. They are 
supraspinatus, infraspinatus, teres minor and 
subscapularis muscles. These muscles arise from the 
scapula and connect to the humerus forming a cuff at 
the shoulder joint. They hold the head of humerus in 
the small and shallow glenoid fossa of the scapula.!! 


Name & Address of Corresponding Author 
Dr. Madhan Kumar MK, 


Junior Resident, 


Department of Radiodiagnosis, 
Govt. Medical College, 
Amritsar, India, 143001. 








Patients with a partial-thickness tear can be managed 
with conservative treatment, while patients with a 
full-thickness tear and associated weakness of active 
shoulder abduction, require surgical repair. The 
results of the imaging of the shoulder may have 
clinical consequences as the decision to proceed with 
surgery or to continue’ with conservative 
management depends on the accurate diagnosis of 
the rotator cuff tear.'! 

Both ultrasound (USG) and magnetic resonance 
imaging (MRI) can confirm a suspected partial- 
thickness or full- thickness rotator cuff tear. Both 
techniques have their advantages and disadvantages, 
and can be competitive and complementary at the 
same time. The question, which test constitutes the 
most accurate, cost effective, expedient or least 
invasive approach to the diagnosis of rotator cuff 
tears is still controversial. The question as to which 
is the best test should be answered on the basis of 
clinical experience, availability, and the expected 
sensitivity and specificity of the tests.">! 

Aims: 


. To compare the role of ultrasonography with that of 


conventional MRI techniques in patients presenting 
with rotator cuff injury. 
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. To compare the sensitivity and specificity of 
ultrasonography and MR Imaging in rotator cuff 
injury. 

Objectives of the Study: 

Evaluation of role of high resolution ultrasound in 
rotator cuff injuries. 

Evaluation of role of MRI in rotator cuff injuries. 
Correlation of high resolution ultrasound findings 
with MRI findings. 


MATERIALS & METHODS 


A prospective study was conducted on the patients 
who present with shoulder pain and / or disability 
suspected with rotator cuff tendon tear in orthopedic 
out patient department (OPD) of Guru Nanak Dev 
Hospital, Amritsar, referred to department of 
Radiodiagnosis and imaging for ultrasonography and 
magnetic resonance imaging. 

Sample Size: Fifty subjects. 


Patient inclusion criteria: 

Patients with age group of 15-75 years of either 
gender who presented with pain / or disability 
involving the shoulder were included in the study. 


Exclusion criteria: 

Patients who had undergone shoulder surgery for 
any reason 

Patients with known or diagnosed _ fracture/ 
dislocation on plain radiograph involving the 
shoulder. 

Patients with contraindication to MR imaging which 
are as follows: 


Absolute: 

Ferromagnetic or electronically operated stapedial 
implants. 

Electronically, magnetically and mechanically 
activated implant e.g. cardiac pacemaker. 


Relative: 

Electronically, magnetically and mechanically 
activated implant e.g. other pacemakers like for 
carotid sinus, insulin pumps, nerve stimulators, lead 
wires or similar wires. 

Non-ferromagneticstapedial implants. 

Cochlear implants. 

Prosthetic heart valves. 

Hemostatic clips (body). 


Methods: 

After taking the informed, written consent of each 
patient, detailed clinical history were recorded and 
general physical and local examination was done. 


Radiography 
Radiograph of shoulder was done to rule out any 


fracture/dislocation. 
Ultrasonography technique and patient postion: 


— 
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USG: 

Imaging will be done with MINDRAY DC-8 
machine using linear high frequency probe. High 
resolution real time ultrasound examination of 
involved shoulder was done with examination of the 
contralateral normal shoulder for comparison. 





All patients were examined in the sitting position on 
a rotating seat. 

MRI: 

Imaging will be done with 1.5 Tesla Siemens 
magnetom machine using shoulder coil the 
following sequences will be selected as required 


MRI-scanning protocol: 
ee io) | co) 





3500- 20-40 
6500 


PDW-ATSE/COR 160mm 


3500- 20-40 
6500 


TE/SAG 5000 
TE/COR 5000 





Field of view 14-16 cm, slice thickness 2-3 mm and 
matrix 512 x 512. 

Method of Collection of Data Gncluding sampling 
procedure if any): 

Additional MRI sequences were used whenever 
required. 

USG and MRI findings were correlated statistically 


Statistical analysis: 
All the findings of the cases studied were tabulated 


using Microsoft Excel. This is depicted in the master 
chart which has been added in the Annexure. After 
obtaining the full data, various statically test were 
applied for data. 


RESULTS 


Table 1: Age Distribution 


Age Group (in | Number of | Percentage 
years) patients 


15-25 
26-35 
36-45 6 GH 


46-55 
66-75 





The ages of all the patients ranged from 15-65 years. 
Out of these patients, 3 (6%) were in 15-25 years 
age, 5 (10%) were in 26-35 years age, 9 (18%) were 
in 36-45 years age, 15 (30%) were in 46-55 years 
age and 18 (36%) were in 56-65 years age. This 
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TALIS 


suggested that there is increase in the prevalence of with tendinosis of supraspinatus tendon.1 (2%) 
shoulder pain and rotator cuff tear with advancing patient with partial infraspinatus tendon tear. 
age. 


Table 6: pathologies rotator cuff on MRI 


Number Of | Percentage tear tear 
Patients 


| Subscapularis | 8 OO 
eS 
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Out of the 50 patients which were included in the 
study 33 patients (66%) were males and 17 patients 
(34%) were females. Thus male: female ratio is 1.9: 


Out of 50 patients, 9(18%) patients showed no 
abnormality in MRI and rest 41(82%) patients 








1. showed 37 partial tears, 8 complete tears and 5 
tendinosis. 8 (16%) patients was diagnosed with 
Table 3:Sideofshoulderinvolved partial tear and 3 (6%)patients with complete tear of 
Side Raber of | Percentage subscapularis tendon. 28 (56%) patients with partial 
SS eee | tear, 5 (10%) with complete tear of supraspinatus 
tendon and 5(10%) patients with tendinosis. 1 (2%) 
patient with partial infraspinatus tendon tear. 
Out of 50 patients,41 patients found to have 
_ pathology in MRI and 9 patients are found to be 
Table 4: dominant vs non-dominant arm (handedness) normal.Out of 41 patients 25 patients had isolated 


ae an partial tears,5 patients had isolated tendinosis,rest of 
Right Left 11 patients have combined injury of several tendons. 
oie |e || Usg evalution showed 31 partial tear,8 complete tear 
Handedness and 11 tendinosis in 41 patients . MRI evalutations 
a ee shows 37 partial tears, 8 complete tears and 5 
eft 
jsmouer [YY 


tendinosis in 41 patients. Thus USG false positively 
Table 5: pathologies of rotator cuff on USG 


diagnosed 6 partial tears as tendinosis.Whereas, 
raspin ndon tears in 31 of th 
Tendon Partial tear | Complete Tendinosis supraspinatus tendon tears in 31 of these 37 cases 
tear 





USG was able to correctly detect partial 











Subscapularis 100%  100%00%  100.0000% 100% 
5 ee "sox | 84% 
| Infraspinatous [| 1 FO 80% 68% 
60% 
2 40% | 
S 30% | 
Out of 50 patients, 9 (18%) patients showed no & 20% 
abnormality in USG and rest 41(82%) patients na i 5 
showed 31 partial tears, 8 complete tears and si Sensitivity Specificity PPV NPV 
1 1tendinosis. 5 (10%) patients were diagnosed with oes Ee nee hee eee, eee 
partial tears, 3 (6%)patients with complete tears and = Thickness Tear Partial Full Thickness Tear 
3 (6%) patients with tendinosis of subscapularis Bar Diagram I: USG In Evaluation Of Rotator Cuff 
tendon. 25 (50%) patients with partial tears, 5 (10%) Tears 


patients with complete tears and 8 (16%)patients 


Table 7: USG in evaluation of rotator cuff tears 
| Thickness tearPartial =| 31 | OT 13 887% | 100% | 100% | 8H 
| Fullthicknesstear dT 8 OO A 100% 100% | 100% | 100% 


TABLE 8: Tendon wise analysis of USG and MRI Results 


Subscapularis 
(n=50) 
(n=50) 





Infraspinatus 
(n=50) 
Teres Minor 
(n=50) 
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COMPLETE TEAR SUPRASPIMATUS 


Figure 1: USG image showing complete tear of 
supraspinatus tendon with minimal free fluid in 
subdeltoid and subacromial bursae. 
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Figure 2: MRI PD- FSE coronal image depicting full 
thickness tear of supraspinatus tendon with minimal 
free fluid in subdeltoid and subacromial bursae. 


T: 0.7mm L: -44.0mm 








Figure 3: USG image depicting partial thickness tear of 
supraspinatus tendon with minimal freefluid in 
subdeltoid and subacromial bursae. 
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Figure 4: MRI PD FSE coronal image depicting partial 
tear of supraspinatus tendon with minimal freefluid in 


subdeltoid and subacromial bursae (arrow marked). 


LTSCT NORMAL 


Figure 5: USG of partial tear of subscapularis tendon 
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Figure 6: MRI T2W image of partial tear of 
subscapularis tendon 
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Figure 7: USG of complete subscapularis tendon tear. 
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Figure 8: MRI coronal PD FSE image of complete 
subscapularis tendon 
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RTBT SUBLUXATION 


Figure 9: USG shows absence of biceps tendon on 
bicipital groove suggestive of | subluxation of biceps 
tendon. 
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Figure 10: MRI T2W axial image of medial 
subluxation of biceps tendon. 





Out of 50 patients, maximum number of patients 
(17) were in the age group of 46-55 years. Thus, 
there 1s increase in prevalence of the disease with 
increasing age.Rotator cuff tears are most commonly 
found in >45 years age group and incidence 
increases as age progresses. The similar observation 
is made in the study done by Brandt T et al.'°! 

The present study indicated males more prone for 
rotator cuff tears, which correlates to the study 
carried by Yamamoto A et al.!”! 

Incidence of tears was more common in the 
dominant limb as compared to the non-dominant 
limb. Similar results were obtained by Moosmayer 
S et al.!! 

USG_ shows sensitivity of 83.7%,specificity of 
100%,PPV of 100% and NPV of 68.4% for partial 
thickness tear and 100% sensitivity,specificity ,PPV 
and NPV in complete thickness tear. [Table 7,8] 

The strength of agreement between USG and MRI 
for diagnosis of rotator cuff tear was found to be (k= 
1.0) for full thickness tears (very good agreement) 
and good agreement for partial thickness tears 
Similar results were obtained by Rutten M et al,!! 
crass J R et al,"! Teefey S A et al and Wiener S & 
Seitz W.!10.11) 

Ultrasonography can be used as a primary method 
over MRI owing to fast procedure, easy availability, 
affordable cost, availabilty in a large scale, portable, 
quick and much more cost effective imaging method 
which is also easier tolerated by the patient. 

MRI is useful in assessing rotator cuff tears in obese 
patients and patients with severe restriction of 
movement due to pain. MRI also provides 
information about structures that are not visible by 
USG like acromial anatomical variations, labral 
injuries and fatty infiltration in muscle atrophy. 


From our study, USG is proven to be an effective 
imaging modality with results comparable with 
MRI in patients presenting with shoulder pain and 
/or disability and clinically suspected case of rotator 
cuff tendon tears. MRI provides excellent soft-tissue 
detail and has multiplanar capability. There was 
good agreement between USG and MRI _ for 
diagnosis of rotator cuff pathologies. So the results 
were almost similar to the results for MRI but the 
ultrasound is significantly cheaper and more 
available, so the ultrasound by an _ experienced 
radiologist should be considered as a _ primary 
diagnostic tool for imaging the rotator cuff 
pathologies. At present, MRI can be reserved for 
patients with suspicious USG results. 
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